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Abstract
　To clarify seasonal responses of  air layer characterized by a Red Pine stand, 
meteorological observations were conducted from April to December, 2006. The Red Pine 
stand is composed of  matured Red Pine with other shrubs, and is located to the south part 
of  the Terrestrial Environment Research Center, University of  Tsukuba. Discussions were 
focused mainly on the relationship between LAI （Leaf  Area Index） and heat storage of  
the air in the stand.
　Hourly data were analyzed to obtain time and space distribution of  the thermal fields. 
The LAI became the maximum stage in June or July and at a constant value in the 
summer season. In the morning, air temperature in the canopy layer rose quickly and 
reached the highest temperature within the stand. Simultaneously, upward and downward 
heat transportations appeared. Especially, the downward component was clearly shown 
through the trunk layer throughout a growing season of  the year 2006, i.e. June to 
September. In spring and late autumn seasons, the canopy layer of  the air performed as a 
remarkable heat sink and source compared with summer season, respectively. 
　Regarding a principal regime related between vertical temperature distribution and 
heat transfer within a stand, the followings were discussed; （1） as heat capacity of  the 
leaf  and tree-trunk was larger than that of  the air, the canopy layer required relatively 
large amount of  energy for heating, （2） as solar radiation was shaded by the canopy layer, 
when LAI is larger, sensible heat flux from the ground surface was reduced. 
  The thermal response of  the Red Pine stand to the ambient air temperature changes 
was strongly influenced by the LAI. Consequently, the seasonal change of  the thermal 
conditions of  the Red Pine stand mentioned in this study was essentially caused by 




































































した地温計をそれぞれ，タワーの直下に 2 cm, 8 
cm, 20 cmの深さに設置した．計 8個の温度計は
全て 2006年 4月 8日に，4個の湿度計および地































































28-Apr 13.4 2.141 0 296.20
30-Apr 16.4 2.671 0 248.84
1-May 20.4 2.867 0 256.03
9-May 13.9 2.735 0 148.44
13-May 12.0 2.602 11 49.953
25-May 15.6 2.873 3 324.46
31-May 20.4 2.734 0 311.56
1-Jun 20.6 2.367 0 291.70
29-Jun 25.4 2.825 0 282.67
4-Jul 23.0 2.890 0 252.98
3-Aug 26.7 1.853 0 282.04
4-Aug 27.9 1.859 0 287.42
5-Aug 27.7 2.531 0 292.61
2-Sep 22.7 2.161 0 252.84
3-Sep 23.7 2.698 0 256.50
5-Sep 26.0 2.579 0 249.99
20-Sep 22.8 2.280 0 229.42
21-Sep 21.0 2.714 0 205.27
24-Sep 19.6 3.575 0 227.89
9-Oct 17.1 2.316 0 210.46
10-Oct 18.8 1.840 0 192.67
8-Nov 10.8 2.307 0 157.06
9-Nov 10.9 1.802 0 150.00
16-Nov 9.5 2.225 0 137.82
2-Dec 6.1 2.149 0 120.32
3-Dec 4.3 1.652 0 122.25
第１表　解析に用いた日の気象要素（2006年 4月 28日～ 12月 4日）
気温（Air temperature〔℃〕）は高さ 1.6 mで，通風式白金抵抗温度計を使用している．風速 
（Wind speed〔m/s〕）は高さ 29.5 mの水平風速のデータで，超音波風速温度計を使用してい
る．降水量（Precipitation）は地表面上約 0.3 cmに設置された，1転倒 0.5 mm，直径 20 cm
の転倒ます型隔測自記雨量計を使用して測定している．下向き長波放射（Downward short-


































L層（leaf  layer）と呼ぶ．また高さ約 1～ 7 m
の領域は，葉が茂っている割合が少ない層（幹層）
で T層（trunk layer）と呼ぶ．1 m以下の層は
低木などが茂っているためにT層とは区別する．
　日中 L層を中心に気温が高くなっている特徴


































は第 6図（5月 1日）及び冬期（第 8図：12月 4


























































































































28,30-Apr, 1-May 4.53 0.972
25,31-May, 1-Jun 4.43 0.952




































空気と樹木の熱容量は，それぞれ ρ・C = 1,229.9
〔J・m-3・K-1〕及び ρv・Cv　=　900,000〔J・m-3・



















きい．第 6図，第 7図 a，第 8図 aを見ると，実








































われている傾向がある．このうち L層（高さ約 7 
m～ 12.5 m）では春期・夏期間では大きな変化
は見られず，主に違いが見られるのは T層（高











































































































McCaughy, J.H. and Saxton, W.L.(1988): Energy 
balance storage terms in a mixed forest. 






（2007年 5月 20日受付，2007年 9月 3日受理）
